Cellular expression and hormonal regulation of neuropilin-1 and -2 messenger ribonucleic Acid in the human and rhesus macaque endometrium.
Although much is known about the biology of vascular endothelial growth factor (VEGF) and its cognate receptors (VEGFRs), VEGFR1 and VEGFR2, little is known about the roles of the VEGFRs neuropilin (NP)-1 and NP-2 in the primate endometrium. In this study, we investigated the cellular localization and hormonal regulation of NP-1 and NP-2 mRNA by in situ hybridization in the endometrium of ovariectomized, hormonally cycled rhesus macaques and women during the natural menstrual cycle. NP-1 mRNA was highly expressed in vascular endothelium and in stromal cells, but in these cells, NP-1 expression did not change during the menstrual cycle. However, NP-1 mRNA was also expressed in the luminal epithelium (not the glands), and its expression in these cells was elevated during the mid- to late proliferative phase and completely suppressed during the secretory phase. The increase in NP-1 level in the luminal epithelium was estradiol dependent because such expression was not detectable in the absence of estradiol in ovariectomized, hormone-deprived animals. Moreover, NP-1 expression in the luminal epithelium was highly correlated with the degree of proliferation in these cells. A recent study showed that blockade of VEGF action can inhibit luminal epithelial cell proliferation, but there is no evidence of VEGFR1 and VEGFR2 expression in these cells. Therefore, NP-1 may be the relevant VEGFR that mediates proliferation in this epithelium. NP-2 mRNA, unlike NP-1, was expressed only by the endothelium of veins, and in these cells, its expression was hormonally regulated in the converse manner: it was very low during the proliferative phase and high during the secretory phase. The increased permeability and edema observed during the secretory phase in the primate endometrium may be mediated in part by VEGF-NP-2 interaction. In the human endometrium, the pattern of expression and cellular localization of both NP-1 and NP-2 during the menstrual cycle were essentially identical with that seen in the rhesus macaque endometrium. These are the first data to specify the hormonal regulation and cell-specific expression of NP-1 and NP-2 mRNA in the endometrium of both women and nonhuman primates. The findings extend our understanding of VEGF action in the primate endometrium.